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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 In its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl, 4 dwg 
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(54) BAJlbUOBKA RTIH PA3B AJ1 bLJOBbl B AHHH YCTPOMCTB M3 nPOOWJlbHblX TPYB 
(57) Abstract: 

Mcnoji t>30 Bamie : b/ih pan n an tup in a Bai ycrpowcTB h3 nrxxJuoifaHfaix Tpy6 (nepeRpbiBaTejiew , noj^BecoK 

XBOCTOBKKOB, <$H71fc>TpOB M T.R.). YCTaiiaBJIHBaeMbtX B CKBaJKMHC CymttOCTb H3o6peT€HHH: BaTLbUpBKa 

co^ep«HT Koprryc (K) 1 c neHTpanbHbOvi KananoM 4, b w/dehcR hoctvi KOToporo ycraHOBJieH nrryrjep 5. B 
creHKe K BbmonHeHbi yrny6ntmw 6 h 7, b KOTopbix c noMombio onop 8h9 ycraHOHnciibi TpH Banuryiomjfx 
ajieMeirra (B3). IlpwueM onopbi 8 ppyx B3 ycTaHOBJieHBi b yrjiy6jieHMHX 6 K HenojjBUJKHo, a onopa 9 B3 12 - c 
bo3mo JKHOCTtJO pajuianbHorx) Bbiflf»i«eHH« M3 yrviy6neHMH 7. Ilo^raimHaH onopa BbmajmeHa b BHjje j^bvx 
3Kcn;eHTpiraHfaix OTHOCMTejibHO jrpyr jnpyra UHjnnq^pOB (LQ 13 m 14. IIpiweM U 13 c 6onbuiwM jn*aMerpoM 
ynnoTHeH OTHocirrenbHo ctchkm KOpnyca 1, a l| 14 c MeHbnmM jrnaMerpoM BbiCTynaeT b ueHTpajibHbiM 
KaHan 4 K h MMeeT Kaiiajibi, coo6rnaioiijtte i;eHTpanbHbEw Kanaji 4 c nH^paaniraecKOH KaMepoH 18. 
o6pa30BaHHOM creHKaMM yrvryojieHmi 7 h TOpupBbiMH noBepxHOCTHMH H 13 h 14 no^BHTKHoft onopbi 9. TaKoe 
KOHCTpyKTHBHoe BbtnojiHeHMe BajTbAOBKH ooecneMXSBaeT ue/ib - noBbimeHHe Ka^ecTBa h HaflejKHocrw 
ycTaHOBKH ycrrpoftcTB H3 npo^wibHbrx TpytS, a Taxxc noBbnnemie pa6oTocnoco6Hocni cauoft BajibqpBKM h 
B03M0JKHocn> pacnntpeHHH jrnana30Ha pa6oxtero n^taMerpa. 1 3. n. $-nhi. 4 an. 



Description lOnncaHiie H3o6perenHn|: 



M3o6pereHMe othocmtch k o6nacTK 6ypeHHH h KamrranbHoro peMOHTa He$THHbix m raaoBbix cKsaxcmi m 
npe^HaaHaMeHo, d nac-raocr*!, firm pa3BanbnpBbiBaHHH ycrpoflcTB W3 npo^wibHWX Tpy6, ycTaHaanHBaeMbix 
B CKBa«MHe npw monmjjm 30H ocnoraHeHHM, BramfKaioiAKx b nponecce 6ypcHMH cKeamm h npn 
BoccraHOBneuHM pepMeriwHOCTM obcaAHbix rojioiih. 

M3BecTHa BajibqpBKa jym pa3Bajib^0BbiBaHMH ycTpowcrB m np^iuibHbix Tpy6, coAepaamaH Kopnyc, 
npwcnoco6ncHHbiii A™ coeAKH enitH c kojiohhoh 6ypnnbHbix Tpy6, c neirrpajiwibiM KananoM w 
yrjiytSncHHHMH b ctchk€, b Koropbix ycTaHoancHbi c noMombio onop Tpn BanbuyioiAHX 3JiCMeHTa. 

HeAOcraTKOM 3Toro ycrponcrBa hb/ihctch to. hto Bantuyiom^e sneMeHTbJ npu pa3BaabnpBbiBaHHM Tpy6w 
uojx xneftCTBVieiA ynpyroro sneMeirra nocroHHHO HaxoAHrcn b oahom nojiomeHHU. riosTOMy npw 
Heo6xoAHMOCTH onoMTb paAwanbHbie Harpy3KH na npo<j)MnbHbCK nepcKpt»raaTem> npu ero yeraHOBKe b 
cKBajKHHC, HanpwMep, npw peMOHTe noBpc«AeHHM oocaAHOH KonoHHbi b B^e iAeneBOH nep^wpaujoi, A a™ a* 
eajibnoBKa HenpwMeHMMa, nocKOJibKy H3-3a HeB03Mo jk hocth cmoKeHHH paAwanbHOft Harpy3RH Ha o6caAHyw 
KOjioHHy npoMCXoAMT ee AaJibHeumee pa3pyraeHne. 

3aAaweM H3o6pereKnn HB/iHercn noBbnueHwe KauecTBa m aa^cxnocmt ycraHOBKM ycTpoHcxea M3 
npo4>MnbHbix rpy6, ycraHaBJinBaeMbix b CKBamirae npw H30jumm 3oh ocnowKeHHfi, B03HMKaK>mwx b 
nponecce 6ypennn cKBamM, n npw BoocraHOBJieHHH repMenraHocni o6caAHbix kojiohh, a Tarace noBbiineHHe 
HaAexHOCTM n pa6oTocnoco6HocTH BanbnpBRH w o6ecneMeHwe bo3Mo*hocth pacampeHHH AVxana3ona 
paooiiero A^aMeTpa 6e3 iomcrchmh AwaweTpa Kopnyca Aaraoro Tnnopa3Mepa cawoft BanbuoBKH. 

TexHM^ecKnii pe3ynbTaT Aoc-mrae-rcn tcm, wo b BajibupBKe win pa3BajibAOBbiBaHMH ycTponcTB 10 
npo4»wibHbix Tpy6, coAepraaiueit Kopnyc, npucnocodneinibrii jxjin coeAHHeHHH c kojiohhoh 6ypnjibHbix Tpy6. c 
AeHTpanbHbBwf KananoM w yrny&rieHHHMM b creHRe, b Koropbix ycTaHoaneHbi c noMombio onop Tpn 
Bajibiiyiomwx aneweHTa, onopa OAHoro BanbAyK>inero sneMeirra ycraHoaneHa b yrjiy&ieHMW Kopnyca c 
B03MO»HocTfaio paAnanbHoro BbiABWJKeHWH H3 Hero. Papuan bho noABHKHan onopa BbiABUKHoro 
BajibnyioiAero ojieMeHTa MOHter 6biTb BbtnanneHa b wqxft jjpyx nnaMerpanbHO pa3HOBennKMx idijihhapob, 

3KCAeHTpHHHbLX OTHOCMTenbHO APY 1 " APY 1 " 2 ^ npMMeM UJUIMBAP Onopbl C 6oJIbmHM AKaMCTpOM yiUlOTHCH 

OTHOCMTenbHO Kopnyca m o6pa3yeT co crcHKaMM yrayojicHMH rHApaamwecKyK) Kawepy, coo6meHHyK> c ero 
AeHTpanbHbiM KananoM. 

Ha <j>wr. 1 npeAcrraaneH o6ihwm bka BanbuoBKH; Ha 4>wr. 2 pa3pe3 A-A na (Jar. 1; Ha <frwr\ 3 pa3pe3 B-B Ha 
$kt. 1; Ha <J>hp. 4 o6caAHa» KOJioma c ycxaHoaneMHbiM npo4>KJibHbD* nepeKpbiBaxeneM c noMombio 
onncbieaeMOM BanbuoBKH. 

BanbAOBKa Ann pa3BanbA0BbiBaHHH ycrponcTB 113 npo^imbHbix Tpy6 coAep^nr Kopnyc 1 c pe3b6oft 2 pjm 
npwcoeAHHeHWH ee k kojiohhc 6ypivibHbix Tpy6 3 m ueHxpanbHbiwf KaHanoM 4. b hhokuch ^acni Koroporo 
ycraHoaneH raiyuep 5. B cxeitKe Kopnyca 1 BwnonneHbi yrny6neHMn 6 h 7, b Koropbix c noMombio onop 8 m 9 
ycraHoaneHbi Banbnyiointte aneMeHTbi 10, 11, 12. ripnueM onopw 8 RByx BanbnyiomHX 3JieMeHT0B 10 u 11 
ycTaHO BJieHbi b ymytineHKHX 6 HenoABwmHO, a onopa 9 BajibnyioiAero aneweHTa 12 c B03MojKHOCTbK> 
paAHajibHoro BbXABH^eHHH ii3 ymy6neHMH 7. noAHUHCHan onopa 9 Bantnyiomero aneueHTa 12 BbaionneHa b 
BMAe AByx 3KcueHTpHMHbix oTHOCHTejibHOPO APY 1 " APY 1 ^ AwnwHApoB 13 vl 14, HMeromwx pasHbie AnaMerpbi. 
ripuneM uhjimhap 13 c oojibnmM A KaMeT P° M ynnoTHeH OTHOCHTenbHO ctchkm Kopnyca 1 c noMomuo 
yiuioTHemin 15. a UKHMiunp 14 c weHbnraw A MaMeT P° u BbicTynaex b AeHTpajiBHbrii Kan an 4 Kopnyca 1 Mepe3 
oTBeperne 16, BbmojiHeHHoe b creHxe, m MMeer Kanajiui 17, coo6iAaioDjwe ueHTpajibHbnc Kan an 4 Kopnyca 1 c 
rHApaBJiHMecKOM Kaxiepow 18, o6pa30BaHHOH cTeHKaMM oTBepcnm 16. ynny6neHMH 7 b Kopnyce 1 h 
TopueBbiMM noBepxHOCTHMM uKnwHApoB 13 w 14 noABiuKHon onopw 9. 

Pa6oTa BanbuoBKH noncHneTcn Ha npHMepe BoccTaHoaneHHH repMenwHOCTH oocaAnoil KOJioHHbi npw 
o6pa30BaHMM b Hew Tpem wHbi. 

B 30He 19 HapyraeHwn repMenwnocTti o6caAHon KOJionnbi 20 npeAnapirrenbHo ycranaBJiKBaioT 
nepeKpbiBaxenb 21 H3 npo<J>Mnbiibix xpy6. nyreM pacumpemtH ero AaaneHHeM jrmakoctm. 3axeM Ha kojiohhc 
6ypmibHbix Tpy6 3 BHyTpb nepeKpbiBaTejin onycxaioT BanbnpBKy h epan;eHHeM, c noAa^en bhto kojiohhw 
6ypmibHBix -rpy6 3, nauMHaxxr paooanbupBtiBaTb npo^wnbiitic Tpy6i>i nepeKpbiBaTejiM 21 c oAHOBpeMenHOM 
npoMbiBKon «HAKocTbio f 3aKawBacM0M b rpy6bi noA AaaneHMeM. flpw 3T0M, b ueHTpanbHOM Kanane 4 
Kopnyca 1, 6jiaroAapn HanwuMio nrryuepa 5, Aaanenne ^makocxm B03pacraeT m, B03AeikrrByn Mcpe3 
OTBepcTHe 16 b creHxe Kopnyca 1 h Kaiianw 17 b UMJiMHApe 14 noABiuKHOM onopbi 9 Ha ropneBbie noBepxHocni 
qnmniApoB 13 m 14, BWAHnraer BajibuyioniHM 3neMeirr 12 H3 yrjiy6jienwH 7 Kopnyca a° ynopa B creHKy 
nepeKpbiBaTenn 21. Oaho opeMeHHO HeBWAHmKHbie Banbnyiomwe sneMeirrbi 10 w U TaKae ynnpaioTCH b 
cTCHKy nepeKpbiBaTenn. flanee, BanbuyiomMe 3JieMeHTbi hoa A eMCTBMeM co3AaHHOH paAwajibHOH Harpy3KH. 
npoRaTbiBancb no BnyrpeinieM noBepxHocxH npo<j>wnbH*4x Tpy6. pa3BajibnpBbiBaK>T hx m ruiOTHo 
npwKaTbiBaioT k ctciikc oocaAHow Kononiibi 20. Hpw noAxoAe R 30ne 19 Hapynicmm repMCTOMHOCTW o6caAHOM 
KonoHHbi 20 AaaneiiMe npoMbiBouiow jrmakoctm cimraaioT A° MMHMManbHoro, npw rotodom He npowexoAHnr 



BbmeiCKeHHH pa«Hantjio-no^HM7KHorx> Barxtqyiom.cpo aJieweHTa 12 W3 Kopnyca 1, h pa3BajibH0BbiBaHHe 
npo4>MJibHt»ix Tpy6 eepyr f\o o6pa3oeaHMH koaraMaribJiorx) ^waMeTpa RByidsi CMemm>iMH HeBUflBiUKHbiMH 
BanhiQTomnMM aaeweirraMM 10 h 11 h BbmawraiomiiMCH aneMeHTOM 12, Kor^a oh Haxo^MTCH b hcxojjhom. He 
BbiABKHyroM nojioMteHMM. npw dtom pe3b6oabie coe/piHeHHH npo4>tmbiibix xpy6 nepeKpbiBaTejLR 21 TaxHce 
pacnmpnioTCH A° BHy-rpeHnerx) jn4aMcn>a npo$H/ibHbix xpy6, o6pa3yeMoro npw wx pa3BanbuoBt>iBaHMM b 
30He napyuirjniH, mto cinuKaer no MMHHManbHOM Bemronibi naaneHMe Ha crreinty o6ca#HOH kojiohhw 20 b 
30He 19 HapymeHHH ec repMeTWMHOCTH. 

Flocne npoxomneHiAsi 30Hbi 19 napyineHMH repMenwHOCTH. rne onacHOCTb pa3pymeHMH o6caAH0M KOjiOHHbi 
orcyrcTByeT, bhobl> no^HMMaioT naaneHue npoMbiBOHHofi ^m^kocth m pa3BanbnoBfaiBaHire nepeKptJearenH 
Benyr no TexHOJiorwM, onucaHHoft Bbmie. 

no oKOHMamm pa3BaribuoBbiBaHMH KonoHHy 6ypmibHbtx Tpy6 3 c BanbijoBKofi nojjHHMaioT M3 CKBa«Hm>i. 



Claims (<t>opMyna H3o6peremLH|: 



1. BanbHOBKa p/isi pa3Ba/ibijpBbiBaHMH ycrpoiicTB H3 np<x$)nubHbix Tpy6, co^epmaii^ayi Kopnyc, 
npMcnoco6neitHt4M n/in coeAWHerotfl c kojiohdholi 6ypn/ibHbix Tpy6, c ueHTparibbHbiM RaHanoM m 
yrny6neHMHvtn b ctchkc b KOTopbtx ycTanoaneHbi c noMonn^io onop Tpw naribnyioinjix aneMeHTa. 
oT/imaioB^aHCH tcm. ^to onopa onHoro BaJibnywn^cro aneMeHTa ycraHOBjieHa b yrviy6neHKH Kopnyca c 

B03M0XHOCTbIO paniiaJIbHOrO BblflBIOTeHIIH H3 HCPO. 

2. BajibuoBKa no n. 1, otjimm aio mattcn tcm, hto panHanbHo non,BHJKHa*i onopa BbujemsHoro eanbuyioinero 
aneMeHTa Bbnrojmena b en^e A^yx jjHaMerpanhHo pa3H0Bcn hkhx u^iraonnpoB, 3Kcn.eHTpiraft»ix OTHocHrejihHo 
flpyr* npyra, npsraeM muwamp onopbi c 6ojibumM nwaMerpoM yiuioxHeH oTHOcjrrenbHo Kopnyca h o6pa3yeT co 
creHKaMM yrjiyfoieuwH b Kopnyce rnjjpaBjiMxiecKyio KaMepy, coo6meHHyio c ero ueirrpajibHbcwi KaHajioM. 



Drawing(s) |MepTexM|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A- A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 1 6 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 11 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 
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Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
Jn and for the State of Tew 
Wy commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



